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LEGEND & SCHEDULE PLANT PALETTE
" FEATURE PLANTING TO FRONT — EXISTING 3 X ACER BUERGERANIUM —— TIMBER BENCH SEATING AS INDICATED —— FEATURE PLANTING TO FRONT —— EGRESS PATH
Note: Landscape Contratlor 1o confinm plant quanti
vaf:hel.a:;sczc;::m:.;::t;‘::;;ﬁ:d:zn?n quantes SETBACK TQ INCLUDE; (TREES #1, 2 & 3) TO BE RETAINED SETBACK TQO INCLUBE:
- 1 ACER BUERGERANIUM AND PROTECTED - REFER — STEPPING STONE PATH WITH - 4 ACER BUEGERANIUM
Native Trees - 7 CAMELLIA (HEDGE) ARBORIST REPORT FOR ALL 90 DICHONDRA REPENS IN - 45 CAMELLIA (HEDGE)
Waterhousia floribunda - 10 ZAMIA FURFURACEA INFORMATION ON EXISTING TREES GAPS - REFER DETAIL - 21 ZAMIA FURFURACEA
Woeping Lily Pily (Native) - 6 CORDYLINE 'RED FOUNTAIN' AND RECOMMENDATIONS FOR ' - 35 CORDYLINE 'RED FOUNTAIN'
e S: Tomx 5m - 15 L. 'EVERGREEN GIANT’ REMOVAL, RETENTION AND TREE —— 35 SYZYGIUM 'CASCADE - 90 L. 'EVERGREEN GIANT'
Qty Required: 6 - 20 STAR JASMINE PROTECTION MEASURES. TO SCREEN DRIVEWAY - 100 STAR JASMINE
Simaoth Borkod Ao NEW 1.5M HIGH FRONT “
Smooth Barked Apple (Native) . J—— Q
Potsize: T8t BOUNDARY FENCING TO FPPING ROAD 8 ?&P‘
ature H x o7 X J
Qiy Reguired: 3 \?\2(\'5 \§\ ) ARCHITECT'S DETAIL \}?\ & \ﬁfoq'\ (/% ) ?g'%’\ \“;‘fc;% wed 3}@ \fig,’h ;
Acmena smithii S S oY ol 2% g\ o S = A
g’!bf ﬁiﬂy {Naﬁve?)su = = CPOWEF = Of' ™ = (\'\- b "L’ [ s el G
ot size: X W - ok N 8 ~ b ) ative Tree: Angophora costata
Mature Hx §: 13mx6m AR TRAFFIC F g\ N SR R ORVLe o R
Qty Required: 3 ‘\\{3,%% g{\c_)‘) F SIGN LAWN g%ﬁ[“\\l FFIC ,\gz?\ ! POLE TRAFFIC LAWN &\ R ‘\Eé:& '\\%Sj b?)'\ qb-“\"J 9 > 7 LA WN\ '\\Lﬁ O’b?)q, \{&Q\ LAWN ‘\\ﬁ’qﬁb
: | o ‘ LS PGIINY SIGN ' \ N N o N S M 5
Deciduous Trees s A AV ) A X N S PP <
Acer buergeranium Al MR T - S il 7 . TS TR ) /b TECSTRE o
Trident Maple (Exofic) ! ——— l E I ; A AN 7 = ;
Potsize:  100Lt | P 23 . . { \ qr(f?
Mature Hx 5: 10mx 5 % as 1N §
Q;g:qu;ed:s mx Sm : RESTRICTION ON USER < @@ - ﬁ t |
, PROPOSED ROAD RE-ALIGNMENT i RESTRICTION ON USER ,;
small Native Tiees | | / PROPOSED ROAD RE-ALIGNMENT *
Elaeccarpus reticulatus : ‘o\& , i
Bluebemy Ash (Nafive) : . } oo . .
Pot size: 25t
Mature H x S: 5-8m x 3-4m EXISTING CAMELLIA JAPONICA (TREE #7) TO BE
Qty Required: 26 RETAINED AND PROTECTED - REFER ARBORIST F~
Banksia integrifolia REPORT FOR ALL INFORMATION ON EXISTING N |
go?st:al Banksfazg\gﬁva) TREES AND RECOMMENDATIONS FOR REMOVAL, N Native Tree: Waterhousia floribunda |
of size: . |
potsizer B eam RETENTION AND TREE PROTECTION MEASURES. \\
Required: 12
Qy Require TIMBER BENCH SEAT RC :
Paims ! o) |
Archontophoenix cunninghamiana PLANTER ON SLAB AROUND (4+ !
Bangalow Palm (Native) . :
Bangalow Paim (Naive) SUBSTATION TO INCLUDE: o
Mature H x §: 6-10m x 3m - 5 BANGALOW PALMS Y
Qty Required: 10 | -7 RHAPHIS EXCELSA N -7 | :
Rhaphis excelsa ) - 8 SYZYGIUM 'CASCADE' No. & e by ] B, g e (T I (e T T S - - 7 g (RSSO A { ;
Rhaphis Palm (Exotic) { - 9 CORDYLINE 'RED FOUNTAIN' 3 i S Ot s NS - KA § SISO ISR e = : A LT ogd H E
Potsize: ~ 300mm - 12 ZAMIA FURFURACEA TWO & THREE STOREY SSOPAR - ” ‘ \ : 45
Mature Hx 5: 2m x 1.5m ; N - :
Qty Required: 21 - 20 CLIVEA MINIATA BRICK RESIDENTIAL SN e _.qé:,?:" e
, - 20 ASPIDISTRA ELATIOR UNIT BUILDING ] SIS o R ggﬂ%%% =
e Tt Fom iNative) - 20 VIOLA HEDERACEA - o ~ -7 e %3 : B . No. 10
Pot size: 500mm trunks - 30 STAR JASMINE JEER L5 ) RN et S EEE s qg)(,’) + :
Mature H x 8: 5-8m x 3m 1o i} 3 i AseE T f%»"". | I NAT BRICK Declduous Tree: Acar buergeranium
Qty Required: 20 NATIVE SCREEN PLANTING TO RN g o S IVE SCREEN PLANTING TO :
: SIDE BOUNDARY TO INCLUDE: ! SIDE BOUNDARY TO INCLUDE: COTTAGE ;
. ] b i :
Hedging Shrubs -1 ACMENA SMITHI] z iy : = e | - 3 WATERHOUSIA FLORIBUNDA ;
Camellia ‘Early Pearly’ ‘ - 3 WATERHOUSIA FLORIBUNDA S G 4 el i) - 3 ELAEOCARPUS RETICULATUS |
Early Pearly Cameliia (Exotic) ! - 8 ELAEOCARPUS RETICULATUS © Rt i ARG R O E -3 BANKSIA INTEGRIFOLIA |
m Potsize: ~ 300mm ? - 3 BANKSIA INTEGRIFOLIA M AN o e £ - 5 GREVILLEA 'MOONLIGHT'
gta;tg:q’;i):e%' 522.5m X 1.5m -3 ACACIA LONGIFOLIA o = R i R \ w;’-;;: ~ 7 CALLISTEMON 'ENDEAVOUR' %
' - 10 GREVILLEA 'MOONLIGHT' e { i R
s ! : : 3 f SR PO
Slirbs i -5 CALLISTEMONENDEAVOUR P e P R e NATIVE UNDERSTOREY PLANTING
Banksia spinulosa b o ] iy BT e .
Hairpin Banksia (Native) NATIVE UNDERSTOREY PLANTING el . S e TO SIDE BOUNDARY TOINCLUDE
Pat size: 200mm : TO SIDE BOUNDARY TQ INCLUDE: RQT/: AR A ] i BT ¢ LAl M
Mature Hx S: 1.5mx 1.5m ‘ -11 BANKSIA SPINULOSA LN Y i B Iy AN - 10 DORYANTHES EXCELSA
Qty Required: 31 : A - A e T - 25 BLECHNUM CARTILAGINEUM
AT - 13 DORYANTHES EXCELSA S b (iR o i85 25 GISSUS HYPOGLALGA
g, Aoacialongifolia . - 30 BLECHNUM CARTILAGINEUM i L ER AR e !
s275%  Sydney Golden Wattle (Native) - 30 CISSUS HYPOGLAUCA L Sk | 2 LR - 25 DIANELLA CAERULEA !
o Matore Hx 8: 2.6mx 2m 30 DIANELLA CAERULEA 5 T ‘ S - 25 ISOLEPIS NODOSA
Py : 2 - R S g oy , NP P -
Qty Required: 9 - 30 ISOLEPIS NODOSA W, EERE T ; i’ E T 25 LOMANDRA LONGIFOLIA ;
um ' ' - 30 LOMANDRA LONGIFOLIA >— iy : ety ; : L A ! : L
.}ﬁ Aﬁ gﬁﬁf&ﬁnﬁpﬁﬁﬁmm@ ey & K rg o })\W 2 R figm AN »° ‘ ‘ Small Native Tree: Elaeocarpus reficulatus
A,'QS R Potsize:  200mm <U S2,° B ;:‘z’, e 5 Ry i : | 9 <L !
*’@»33{‘ Mature H x S: 2m x 1.5m ! - 5208 R TS Tt ek ,
@y Roqursa: 13 | Z i s e T - |
Calfistemon ‘Endeavour’ 8 ° \ggt,::. = 'S"‘ ’ . {'\'\L s SELRE =
Pataergoomm Lo EXISTING ARAUCARIA COLUMNARIS (TREE #10) TO R YT TS o
Mature Hx S: 3mx 2m BE RETAINED AND PROTECTED - REFER ARBORIST L B b o
Qty Required: 25 REPORT FOR ALL INFORMATION ON EXISTING :? e i : i
Grevillea ‘Moonlight TREES AND RECOMMENDATIONS FOR REMOVAL, & | g YT ﬁi 7 A3 i
Moonlight Grevillsa (Native) RETENTION AND TREE PROTECTION MEASURES. AR 5 Tl VY wend }!L I 2 S
Pot size: 200mm 'c>\ g . ESE‘,';, 0 3? T : e
Mature H x S: 3-4m x 3m PLANTER ON SLAB TO INCLUDE: ok sl Sy S L : — PLANTER ON SLAB TG INCLUDE:
Qty Required: 23 L . 3 RHAPHIS EXCELSA "9. R 4 E-E-: S h" i o A Pt > p -3 RHAPHIS EXCELSA
4y, ~ Beckhousia myrtifolia ‘ - 10 STAR JSAMINE P 3 == : ; - 10 STAR JSAMINE
F eﬁe Grey Myrtie (Native) . 7 b b B 3 1l : B )
P Pot size: 200mm PLANTER ON SLAB TO INCLUDE: : ety Vi Tt LTI & PLANTER ON SLAB TO INCLUDE: ;
TR Mature Hx S: 3-4mx 2-3m - 3 RHAPHIS EXCELSA s AL R TR : P - 3 RHAPHIS EXCELSA : :
Qty Required: & : - 10 STAR JSAMINE , /7 :,“'. 1.2 b~ el e s’;‘ N : ; I R X - 10 STAR JSAMINE ‘
Feature Plants 5 60 DICHONDRA REPENS WITH P, o HE AN RIS o) s O 10 ELAEOCARPUS RETICULATUS
Cordyline ‘Bed Fouptain' ] STEPPING STONES SET RANDOMLY / ‘f/:fgi;“y' e _ : ‘g{ = gr:{m. H ; TO SCREEN SIDE BOUNDARY
Sipy  Red Fountain Cordyiine (Exofic) AS INDICATED FOR MAINTENANCE S AN TR
ST Potsizer  300mm / °® Al Ko BYE g £ 60 DICHONDRA REPENS WITH
Mature H x S: 800mm x 800mm ACCESS TO REAR OF SITE f A gyl HhT s BN STEPPING STONES SET RANDOMLY
Qty Required: 50 fge ol 3N B «ﬁ% e AS INDICATED FOR MAINTENANCE
= Zamia furfuracea | TYS R b S Aty [ | e ACCESS TO REAR OF SITE
13 Cardboard Palm (Exofic) o, ST RO TR T sty oY LT
Pot size: 300mm \ RN A R LR YD y g
;%32 e ¢ g Bt <] R
Mature Hx 8: 1mx 1.5m \ ot s T i TREY
Qty Required: 43 I RS a T S
Alpinia cacrulea 'Red Back’ SHADE TOLERANT PLANTING ¢ ] e
lea 'R . ALONG SIDE OF BUILDING: e = N
Red Back Native G Nat 5T - o N
Porsier " agomen e T3 CYATHEA AUSTRALIS : e A
Mature Hx $; 25mx 1.5m - 23 SYZYGIUM 'CASCADE' ) ey 3
Qty Required: 44 - 30 CLIVEA MINIATA Do
- 30 ASPIDISTRA ELATIOR : S s s
Grasses / Groundcovers - 30 VIOLA HEDERACEA Ere T e : A ek % AT ’
Kidney Wesd (Endormic NEW 1.8M HIGH T/P TIMBER LAPPED ' B A O SR NEW 1.8M HIGH T/P TIMBER LAPPED
Pot size: 150mm i AND CAPPED BOUNDARY FENCING » ": G s 5 . > AL s S ; AND CAPPED BOUNDARY FENCING ‘
Mature H x S: 200mmx 900mm | WHERE DAMAGED@R MISSING ™ : : : ; e e WHERE DAMAGED OR MISSING 5
Qiy Required: 165 i QQ' ( e P » NE : ,,,e. ) S ? 3
Liriope muscari ‘Evergreen Giant' 3 NPt sl .,:: :°"? l?“s"" e ?'i " . _ Feature Plant: Cordyline ‘Red Fountain® ;
Giant Lily Turf (Exolic) { " - i = 3 Ay ‘s"" v/ o |
Pot size: 150mm ; SRR g
Mature H x 8: 700mm x 700mm i
Qty Required: 105 3
{
Stardosmne B0t SHADE TOLERANT PLANTING NATIVE UNDERSTOREY PLANTING | BELOW GROUND OSD BASIN NATIVE SCREEN PLANTING TO
Pot size: 150mm : ALONG REAR OF BUILDING: TO REAR BOUNDARY TO INCLUDE: (ALLOW MIN. 500MM DEPTH REAR BOUNDARY TO INCLUDE:
Mature H x §: 300mm x 1m b - 5 BANGALOW PALMS - 15 BANKSIA SPINULOSA SOIL OVER FOR PLANTING AS - 2 ACMENA SMITHII
Qty Required: 195 b Other Landscape ltems - 16 CYATHEA AUSTRALIS SITE UNDER - 21 DORYANTHES EXCELSA INDICATED) - REFER HYD - 3 ANGOPHORA COSTATA - e . !
Shade tolerant understorey mass Brick garden edging - refer Detail - 48 SYZYGIUM ‘CASCADE' CONSTRUCTION - 25 BLECHNUM CARTILAGINEUM ENG'S PLANS AND DETAILS - 7 ELAEOCARPUS RETICULATUS LANDSCAPE PLAN NOTES Sydey Watars Plant Selecor b ste ne-dprted
planting to include: Concrete stepping stones with - 35 CLIVEA MINIATA - 25 CISSUS HYPOGLAUCA FOR ALL STORMWATER AND - 6 BANKSIA INTEGRIFOLIA This plan shoutd be read in conjuncion with the
- Llvea miniala i i - itectural and hydraulics plans. Work specif: i i i
- Aspidistra olatior groundcover in gaps - refer Deail - 35 ASPIDISTRA ELATIOR - 25 DIANELLA CAERULEA DRAINAGE WORKS g gcaégiﬁﬁhﬁggmew avitectural and ycrauls lans. Work specite o 1o Design & lecaion cf new e boxes ol bo n h e
- Viola hedgracea ! paved pedestrian path - refer - 35 VIOLA HEDERACEA - 25 |ISOLEPIS NODOSA - plans, including specification and details prior {0 the Delivery of Mail to Residential Premises” published Feb Feature Plant; Clivea miniata
Fot size: 150mm ; Daetaii P P - 25 LOMANDRA LONGIFOLIA - 13 CALLISTEMON '‘ENDEAVOUR' installation of landscaping, and should not be altered or '97. All noxious weeds listed in Counclls weed lists &
gaug: !: ;:; 55 e\;:;es’ + eneci EXISTING GODONIA AXILLARIS ——- - 8 BACKHOUSIA MYRTIFOLIA mﬁ}pgg?;c: ::22? r::::issc;eps ;:ndruction. Retaining Jocated on c!ih:.( site ::tau ﬁe ﬁiﬁ"“"’ﬂ"’ removed &
3 ant species h S N i & a A encing In T
f)" 4 plant sp : z Timber bench seafing - refer Detail (TREE #13) TO BE RETAINED AND Elements such as drainage swales may be incorporated o.‘fﬁﬁ.ﬂff,fe with &:fncu approved 1r,¥;m fencigng tio:)ear of
’tia;:’ce!u”;ﬁ“m°’ey mass planting f Blockwork retaining wall - refer Detall PROTECTED - REFER ARBORIST L 165 DICHONDRA REPENS WITH ia garden bed areas (using non-floatable mulch) without building fine, rake to 1m forward of BL. Pollution,
- Blechnurm cartilagineum : ; . REPORT FOR ALL INFORMATION STEPPING STONES SET RANDOMLY compromising the capacity or form, ;e:]l;n;ntai ::;:liﬁ?a?::gg :i;\;lc;f r:‘?os;!p:fc;ﬁzd shall be
. Cfssu,; hypog!e}uca i :éi:}:;-b;;::a::;?\;;:?s%igl ON EXISTING TREES AND PLANTER ON SLAB TO INCLUDE AS INDICATED FOR MAINTENANCE This plan has been prepared for DA approval only, construction period. Proposed excavation near existing |
- Dianella caerulea e RECOMMENDATIONS FOR — : ACCESS TO REAR OF SITE not for construction, established frees fo be supervised by arborist. ;
- lLsoleap.'::l faogc:vsa'fof'a i Tl'eles D(;Opﬁts‘ed tolbeéemo‘f"?d and REMOVAL, RETENTION AND -3 RHAPHIS EXCELSA This plan has been prepared with reference o Hornsby DA ed land lan ired 1o b |
-Lom Hol i approved landsca: n's are required 1o be !
! Pot size: g 150mm 2 repraced Wi newiandscaping TREE PROTECTION MEASURES. -5 STAR JSAMINE Councils Landscaping Guidelines & requirements, constf:fded as approv?e: 1po obtain occjspancy certificate. |
| Mature Hx S: Varies Existing trees proposed to be retained Planting 'Qmposeq using mainly indigencus, Parmeable areas may bo indicated to achlove site % 2
Qty Required: 80 each plant spacies and protected - refer Arborist Report 0;""‘1"_“9“[3_':1"3' 3‘?;';*"183:;3';"5”?9]3 Stelz'itm:z?df;?c::ocal ZOVGNQ'B r:?tric,ﬂons & should be constructed as Greundcaover: Dichondra repens
planting lists and the ocal plant i rawn on this plan. !
GENERAL NOTE: ARCHITECT: LANDSCAPE ARCHITECT: COUNGIL REV DATE NOTATION/AMENDMENT PROJECT: TITLE: APPROVAL
Gy e L g VA s 2. PO HORNSRBY SHIRE A | 03/06/14 | Preliminary concept prepared for review I A I A DEVELOPMENT
N s oy 1 5o ir g & 415 D4 PO Box 418,
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1 Introduction

This report presents an assessment of noise intrusion into, and operational noise from the proposed
residential development at 6-8 Epping Road, Epping.

This study examines the effects of external noise intrusion onto the proposed development from nearby
ambient noise sources. Noise surveys have been conducted by Renzo Tonin & Associates between
Friday 2™ May and Wednesday 7" May 2014 at the development site to determine the existing levels of
ambient noise at the site. These levels were used to predict noise levels within the property, and then
assessed against the recommended internal noise criteria for the project.

As a result of our assessment of the following potential acoustic items were identified;
. Existing and future traffic noise from Epping Road intruding into the development;
e  Distant airborne traffic noise from Blaxland Road;
«  Distant airborne rail noise from the Northern Rail Line;
+  Noise intrusion from the use of the site to the south from RailCorp activities;
. Mechanical services noise emission from the proposed residential buildings; and

. Noise and vibration emission from construction activities and equipment.

This report presents an assessment of the above acoustic components in terms of Council's
Development Control Plans, State Environmental Planning Policy (Infrastructure) 2007 and Australian
Standards.

The measured traffic noise levels at the building facades were used to determine the sound insulation
rating requirements for the external building elements in accordance with the acoustic criteria
nominated for this development.

In regard to acoustic privacy, this is generally satisfied through the requirements of the Building Code of
Australia which all new residential development would need to comply.

Further detailed discussion of the identified acoustic factors is set out within this report.

The work documented in this report was carried out in accordance with the Renzo Tonin & Associates
Quality Assurance System, which is based on Australian Standard / NZS ISO 9001. Appendix A contains a
glossary of acoustic terms used in this report.
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. Cito and crirrovrndc
2 Site and surrounds

The proposed development at 6-8 Epping Road, Epping is to consist a multi-storey residential building
consisting of 2 levels of basement car parking, 8 levels of apartments and a ground floor combining car
parking and apartments. The development consists of a total of 75 apartments and access to the
development is via Epping Road.

The site location is predominantly surrounded by residential homes and apartment complexes. The
Northern Rail Line is located approximately 75m to the west of the site, and Blaxland Road is located
approximately 50m west of the development site.

The land to the south of the development site is currently being utilised by Railcorp for the storage of
vehicles and equipment. The details as to the term of the use of this site are unclear at this time and as a
result, noise generated by the site has been included in our assessments of noise intrusion into the

proposed development site.

Long term noise monitoring has been undertaken at the site to determine the existing acoustic

environment.

Figure 1: Site Location and Surrounds
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3 Internal noise criteria
A number of documents were taken into consideration when determining suitable criteria for the
proposed development site. These included:

. State Environment Planning Policy (Infrastructure) 2007 ["ISEPP"]

o Department of Planning publication "Development Near Rail Corridors & Busy Roads —
Interim Guideline” 2008 [“ISEPP Guideline”]

e  Hornsby Shire Council Development Control Plan 2013

Epping Road is identified as a road requiring a mandatory assessment (greater than AADT 40,000) on
The Roads and Maritime Services (RMS) Traffic Volume Maps for ISEPP,

Rail noise and vibration have not been assessed as the site lies well outside zones identified in Figure 3.1
and Figure 3.2 of the ISEPP Guideline.

As a result, the acoustic criteria as determined in The ISEPP Clause 102 and The Department of
Planning's Guideline are considered the most appropriate criteria for this development site and is
summarised in the table below.

Table 1 summarises the recommended design sound levels for building interiors in the proposed
development.

Table 1: Recommended design sound levels for building interiors

Windows & Doors Design Noise Level
Ocsupency Condition 3 :
Day, Lasqashout Night, Laeq shoun
Sleeping areas Closed - 35 dB(A)
Living Areas Closed 40 dB(A) 40 dB(A)
Apartment common areas Closed 55 dB(A) 55 dB(A)

APPENDIX C presents results of the unattended ambient noise survey conducted on site.
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4 Measured and predicted noise levels

41 Long-term noise survey

Two RTA Technology Environmental Noise Loggers were set up for the ambient noise survey from Friday
16" May to Friday 23™ May 2014. One logger was positioned at the Epping Road boundary fence of the
existing residential home at 8 Epping Road. The logger was set back at a distance of approximately 3.5m
from the kerb of Epping Road. A second logger was positioned at the rear of the site at 8 Epping Road,
Epping approximately 3m from the rear boundary of the site. (Refer to Appendix C for more detail).

The noise logger records noise levels on a continuous basis and stores data every fifteen minutes. The
noise loggers were calibrated before and after measurements and no significant deviation in calibration
was noted. The noise monitoring equipment used here complies with Australian Standard 1259.2-1990
“Acoustics - Sound Level Meters” and is designated as Type 2 instruments suitable for field use.

The dates of measurement and the results obtained from the logger survey are shown in APPENDIX C.

Section 5 of this report recommends acoustic performance requirements for the glazed facades of the
development.

4.2 Short-term noise measurements

Short-term attended measurements were taken at the corner of Epping Road and Blaxland Road,
Epping. The acquired noise levels were correlated with the results of the long-term monitoring and used
to predict traffic noise levels at the facades of the development.

The design external traffic noise levels are presented below.

Table 2: Predicted external noise levels

Facade Time Period Design Noise Level LAeq,T

North (Epping Road) Day time (7am to 10pm) 67 dB(A)
Night time (10pm to 7am) 62 dB(A)

West (facing Blaxland Rd and Day time (7am to 10pm) 64 dB(A)

Northern Rail Line) . . R . T . -
Night time (10pm to 7am) 59 dB(A)

South Day time (7am to 10pm) 62 dB(A)
Night time (10pm to 7am) 53 dB(A)

Note: 1 at 1m from facade, centrally positioned along the facade width

Results from the noise surveys were used to calculate internal noise levels within the proposed
development. Noise calculations were performed using glazing design software developed in this office
which take into account external noise levels, facade transmission loss and room sound absorption
characteristics.
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43 RailCorp activities at site to the south

The time frame for the use of the site to the south of the development site at 6-8 Epping Rd currently
used by RailCorp is unknown. As a result, the impacts of the site on the proposed development have
been assessed.

Noise generated by the use of the site to the south of the development, including movements in and
out of the site and site activities have been measured during both the long-term noise survey and
short-term measurements and have been taken into consideration when determining suitable facade
constructions for the proposed development site.

Section 5 of this report recommends acoustic performance requirements for the glazed facades of the
development.
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5 Control of External noise — window glazing

5.1 Glazing

To achieve the criteria outlined in Table 1 with windows closed, the following table presents the

recommended glazing acoustic performances for the proposed development.

Table 2.  Recommended acoustic performance of glazing assembly

Facade Level(s) Occupancy :szAmbm:g
Building 1

;Jorthern Facade - facing  All Levels Li;:ingj dining Rw 35

e ing At Bedroom Rw 35 a

Eastern Facade (north of Al Ieve!s_ o Living_ o - ?35 - .

lift lobby) -Bedrcom Rw 35 -

Eastern Facade (south of _ All Levels ?\nn; Rw 32

Wi leby) Bedoom  Rw32 -

Somfa-cade - .AII Lee? 7Living Rw_ 28 - -
Bedroom Rw 28

E&stem Facade (north of Al[levets Living ’ Rw3T7

liftlobby) ' Bedroom Rw 35

West - South of Lift Shaft  All levels Living o Rw 32 -
‘Bedroom Rw32

1. Notes:

2. The client is advised not to commence detailing or otherwise commit to partition construction systams which have not been tested in
an approved labaratory or for which an opinion only is available. Testing of partition construction systems is a component of the
quality control of the design process and should be viewed as a priority because there is no guarantee the forecast results will be
achieved thereby necessitating the use of an alternative which may affect the cost and timing of the project. No responsibility is
taken for use of or reliance upon untested partition construction systems, estimates or opinions. The advice provided here is in
respect of acoustics enly

3. Theinformation in this table is provided for the purpese of Council approvals process and cost planning and shall not be used for
construction unless otherwise approved in writing by the acoustic consultant

4. The design in this table is preliminary and a comprehensive assessment shall be conducted priar to Construction Certification.

5 Before committing to any form of construction ar committing to any builder, advice should be sought from an acoustic censultant to
ensure that adequate provisicrs are made for any variations which may occur as a result of changes to the form of construction
where only an “estimate’ is available for the sound insulation properties of recommended materials

6. The glazing supplier shall ensure that installation technigues will not diminish the Rw performance of the glazing when installed on
site.

7. All openable glass windows and docrs shall incarporate full perimeter acoustic seals equivalent to Q-Lon, which enable the Rw rating
perfarmance of the glazing to not be reduced

8  The above glazing thicknesses should be considered the minimum thicknesses to achieve acoustical ratings. Greater glazing
thicknesses may be required for structural loading, wind loading etc

5.2 Mechanical ventilation

In accordance with the Department of Planning’s publication “Development Near Rail Corridors & Busy
Roads — Interim Guideline” 2008, it states;
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If internal noise levels with windows or doors open exceed the criteria by more than
10dB(A), the design of the ventilation for these rooms should be such that occupants can
leave windows closed, (f they so desire, and also to meet the ventilation requirements of
the Building Code of Australia.

It has long been industry standard to assume a 10dB loss of noise from external to internal through an
opened window in a building facade. It is based on the average results of a number of test cases,
experimental data and published papers. This assumption has been well documented in The Roads and
Traffic Authority (RTA) publications, including the RTA's Environmental Noise Management Manual
(ENMM), Table 4.2.

Recent studies on noise reduction through facades with open windows' have shown that noise
transmission through an open window can vary greatly based on the construction of the facades and
noise flanking paths, including exposed floors and roof constructions.

The study indicates that noise loss through an open window of a development consisting of masonry
construction with no exposed flooring and a concrete roof will be in the range of 11-15dB.

The table below presents design noise levels at the facades of the buildings and predicted internal noise
levels with windows opened and presents a comparison against the “windows opened" criteria as state
above.

Table 3: Noise assessment to windows open criteria

Predicted LAeq,T Traffic Noise Level in dBA  patarmined Criteria + 10

Fapae Jrperied 1m from Inside Apartment with :IB yith Wincows Dpen C(ersr}ﬂ:;nce
facade Windows Open, LAeq T -AeaT
North Day (1 5-h<;;r] 67 7 52-56 dB(A) 50 dB(A) 7 No o
Night (9-;10Ur) Gizk - 47-51 dB(A) - 45 dB(A) - No
South_ Ey (1 5-—hour} 62— 7 747-51 dB(A) - 5@@ - Yes
N_ight (9-hour) 53_ _38 —42;3(7) - 45 dé(_A] o E -
_Easl _Da_y (15-h0u? 64 - _49;3 dB(A)—_ o _50 dBW N - Yes* o
Sﬁ:‘éh Night (9-hour) 59  a-45dBA)  45dBA) Yes B
shaft) -
:Vegt Tq (15‘@; 64 - _49-53 dBJ - 50 dBF : - Yes*
g'fol"‘ftth Night (-hour) 59 41-45d8(A)  4SdBAY  Yes
shaft)

Notes: * Further assessment required at detailed design to consider facade design, opening sizes, room volumes and finishes

The predicted internal traffic noise levels with windows opened when assessed against the nominated
criteria cannot be achieved for units located on Epping Road facade. Therefore, an alternative form of
ventilation is to be considered to meet the ventilation requirements of the Building Code of Australia.

' Ryan, Lanchester and Pugh, 2011

NOVATI CONSTRUCTIONS PTY LTD 6-8 EPPING RCAD, EPPING
1G804-01F02 (R1) ACQUSTIC REPORT FOR DA 7 ACQUSTIC ASSESSMENT FOR DEVELOPMENT APPLICATION





RENZO TOMIN & ASSOCIATES 5 JUNE 2014

Internal noise levels with windows opened can be achieved within apartments on the south, east and
western facades of the apartment building and do not require an alternative ventilation design.
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6 External noise emission from building services

6.1 EPA requirements

The NSW Environmental Protection Authority (EPA) sets out noise criteria in its Industrial Noise Policy
(INP) to control the noise emission from industrial sources such as mechanical plant. The applicable
noise limits, according to the policy, are determined as follows:

Table 4:  La.q design criteria for noise emission from mechanical plant (EPA INP)

Column 1

Column 2 Column 3 Column 4
Time of Day Rating Background Instrusiveness Amenity Criterion Project Specific Design
Level (RBL) L90 Criterion (RBL+5) (Acceptable) Criterion LAeq, T
Day 45 dB(A) 50 dB(A) 60 dB(A) 50 dB(A)
(7am to 6pm)
Evening 44 dB(A) 49 dB(A) 50 dB(A) 49 dB(A)
(6pm to 10pm)
Night 38 dB(A) 43 dB(A) 45 dB(A) 43 dB(A)
(10pm to 7am)
Explanatory notes
Column 3 - Recommended LAeq noise level based on ‘Residence ~Urban area in Section 2.2, Table 2.1 Amenity Criteria (Recommended
LAeqg naise levels from industrial noise scurces) of the EPA’'s INP

Column 4 - Project Specific Design Criterion based on EPA's INP. Lower of Columns 2 and 3

Where necessary, noise amelioration treatment will be incorporated in the design to ensure that noise
levels comply with the recommended EPA’s INP noise emission criteria noted above.

Although at this stage details of mechanical plant have not been finalised, the following in-principle
advice is provided.

e Acoustic assessment of mechanical services equipment will need to be undertaken during the
detail design phase of the development to ensure that they shall not either singularly or in
total emit noise levels which exceed the noise limits in EPA's Industrial Noise Policy or
Council’s requirements;

e  Asnoise control treatment can affect the performance of the mechanical services system, it is
recommend that consultation with an acoustic consultant be made during the initial phase of
mechanical services system design in order to reduce the need for revision of mechanical
plant and noise control treatment;

e Mechanical plant noise emission can be controllable by appropriate mechanical system

design and implementation of common engineering methods that may include any of the
following:

. procurement of 'quiet’ plant,
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e  strategic positioning of plant away from sensitive neighbouring premises, maximising the
intervening shielding between the plant and sensitive neighbouring premises,

. commercially available silencers or acoustic attenuators for air discharge and air intakes of
plant;

e  acoustically lined and lagged ductwork;
e  acoustic screens and barriers between plant and sensitive neighbouring premises; and/or
e  Partially-enclosed or fully-enclosed acoustic enclosures over plant.

. Mechanical plant shall have their noise specifications and their proposed locations checked
prior to their installation on site; and

“ Fans shall be mounted on vibration isolators and balanced in accordance with Australian
Standard 2625 "Rotating and Reciprocating Machinery - Mechanical Vibration”.
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7 Internal sound insulation

Asg a minimum requirement, walls and floors and separation of services shall comply with the Building
Code of Australia 2014 (BCA).

71 BCA 2014 requirements

The acoustic provisions for inter-tenancy walls in Class 2 and 3 buildings are outlined in the Building
Code of Australia and the following is an extract from the BCA:

F5.2 Determination of airborne sound insulation ratings

A form of construction required to have an airborne sound insulation rating must —

a.  have the required value for weighted sound reduction index (Rw) or weighted sound
reduction index with spectrum adaptation term (Rw + Ctr) determined in accordance with
AS/NZS 1276.1 or ISO 717.1 using results from laboratory measurements; or

b.  comply with Specification F5.2.

F5.3 Determination of impact sound insulation ratings

a.  Afloor in a building required to have an impact sound insulation rating must -

. have the required value for weighted normalised impact sound pressure level with
spectrum adaptation term (Ln,w+Cl) determined in accordance with AS/ISO 717.2

using results from laboratory measurements; or
ii.  comply with Specification F5.2.
b. A wall in a building required to have an impact sound insulation rating must -
i.  fora Class 2 or 3 building be of discontinuous construction;

C For the purposes of this part, discontinuous construction means a wall having a minimum

20 mm cavity between 2 separate leaves, and

i. for masonry, where wall ties are required to connect leaves, the ties are of the

resilient type; and
il for other than masonry, there is no mechanical linkage between leaves except at the
periphery:.
F5.4 Sound insulation rating of floors

a. A floorina Class 2 or 3 building must have an Rw + Ctr (airborne) not less than 50 and

an Lnw+Cl (impact) not more than 62 if it separates —

iii.  sole-occupancy units, or

NOVATI CONSTRUCTIONS PTY LTD 6-8 EPPING ROAD, EPPING
TGAO4-01F02 (R1) ACOUSTIC REPORT FOR DA 11 ACOUSTIC ASSESSMENT FOR DEVELOPMENT APPLICATION





RENZC TONIN & ASSOCIATES 5 JUNE 2014

iv.  asole-occupancy unit from a plant room, lift shaft, stairway, public corridor, public
lobby or the like, or parts of a different classification.

F5.5 Sound insulation rating of walls

a.  Awallina Class 2 or 3 building must -

i have an Rw + Ctr (airborne} not less than 50, if it separates sole-occupancy units;
and

ii.  havean Rw (airborne) not less than 50, if it separates a sole-occupancy unit from a
plant room, lift shaft, stairway, public corridor, public lobby or the like, or parts of a
different classification; and

ii.  comply with F5.3(b) if it separates:

A. a bathroom, sanitary compartment, laundry or kitchen in one sole-
occupancy unit from a habitable room (other than a kitchen) in

an adjoining unit; or
B. A ole-occupancy unit from a plant room or lift shaft

b. A door may be incorporated in a wall in a Class 2 or 3 building that separates a sole-
occupancy unit from a stairway, public corridor, public lobby or the like, provided the door
assembly has an Rw not less than 30.

¢ Where a wall required to have sound insulation has a floor above, the wall must continue
to -

i, the underside of the floor above, or
ii.  aceiling that provides the sound insulation required for the wall

d.  Where a wall required to have sound insulation has a roof above, the wall must continue
to —

iii.  the underside of the roof above; or

iv.  aceiling that provides the sound insulation required for the wall.

F5.6 Sound insulation rating of services

a.  Ifaduct, soil, waste or water supply pipe, including a duct or pipe that is located in a wall
or floor cavity, serves or passes through more than one sole-occupancy unit, the duct or
pipe must be separated from the rooms of any sole-occupancy unit by construction with
an Rw+Ctr (airborne) not less than —

i 40if the adjacent room is a habitable room (other than a kitchen); or
ii. 25 if the adjacent room is a kitchen or non-habitable room.

b.  If a starm water pipe passes through a sole-occupancy unit it must be separated in
accordance with (a).
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8 Construction noise

81 Environmental protection authority’s construction noise guidelines

The Environmental Protection Authority (EPA) released its Interim Construction Noise Guideline (ICNG)
in 2009. This document is being referred to as EPA's standard policy for assessing construction noise on
new projects.

The key components of the ICNG that can be incorporated into this assessment include:
1. Use of LAeq as the descriptor for measuring and assessing construction noise.

In recent years NSW noise policies including EPA's NSW Industrial Noise Policy (INP) and the NSW
Environmental Criteria for Road Traffic Noise (ECRTN) have moved to the primary use of LAeq over any
other descriptor. As an energy average, LAeq provides ease of use when measuring or calculating noise
levels since a full statistical analysis is not required as when using, for example, the LA10 descriptor.

Consistent with the latest guideline (ICNG) the use of LAeq as the key descriptor for measuring and
assessing construction noise may follow a ‘best practice’ approach.

2. Application of feasible and reasonable noise mitigation measures

As stated in the ICNG, a noise mitigation measure is feasible if it is capable of being put into practice,
and is practical to build given the project constraints.

Selecting reasonable mitigation measures from those that are feasible involves making a judgement to
determine whether the overall noise benefit outweighs the overall social, economic and environmental

effects, including the cost of the measure.
3. Quantitative and qualitative assessment

The ICNG provides two methods for assessment of construction noise, being either a quantitative or a
qualitative assessment.

A guantitative assessment is recommended for major construction projects of significant duration, and

involves the measurement and prediction of noise levels, and assessment against set criteria,

A qualitative assessment is recommended for small projects with a short-term duration where works are
not likely to affect an individual or sensitive land use for more than three weeks in total. It focuses on
minimising noise disturbance through the implementation of feasible and reasonable work practices,
and community notification.

Given the significant scale of the construction works proposed for this Project, a quantitative assessment

is carried out herein, consistent with the ICNG's requirements.
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4. Management Levels

Residences

Table 5 below (reproduced from Table 2 of the ICNG) sets out the noise management levels and how
they are to be applied. The guideline intends to provide respite for residents exposed to excessive
construction noise outside the recommended standard hours whilst allowing construction during the
recommended standard hours without undue constraints,

The rating background level (RBL) is used when determining the management level. The RBL is the
overall single-figure background noise level measured in each relevant assessment period (during or
outside the recommended standard hours).

Table 5: Noise at residences using quantitative assessment

Management Level
Time of Day How to Apply
LAeq (15 min)*
Recommended standard hours: Noise affected The noise affected level represents the point above which there
Monday to Friday RBL + 10dB(A) may be some community reaction to noise.
7 am to 6 pm Where the predicted or measured LAeq (15 min) is greater than

the noise affected level, the proponent should apply all feasible

Saturday 8 ami'to 1 pm and reasonable work practices to meet the noise affected level.

No work on Sundays or public

holidays The proponent should also inform all potentially impacted

residents of the nature of works to be carried out, the expected
noise levels and duration, as well as contact details,

Highly noise affected The highly noise affected level represents the point above which

75dB(A) there may be strong community reaction to noise.

Where noise is above this level, the relevant authority (consent,
determining or regulatory) may require respite periods by

restricting the hours that the very noisy activities can occur, taking

into account:

times identified by the community when they are less sensitive to
noise (such as before and after school for works near schools, or

mid-morning or mid-afternoon for works near residences

if the community is prepared to accept a longer period of
construction in exchange for restrictions on construction times,

Outside recommended Noise affected A strong justification would typically be required for works outside

standard hours RBL + 5dB(A) the recommended standard hours.

The proponent should apply all feasible and reasonable work
practices to meet the noise affected level.

Where all feasible and reasonable practices have been applied and

noise is more than 5dB(A) above the noise affected level, the
proponent should negotiate with the community.

For guidance on negotiating agreements see section 7.2.2.

* Noise levels apply at the property boundary that is most exposed to construction noise, and at a height of 1.5m above ground level [f the
property boundary is more than 30 m from the residence, the location for measuring or predicting noise levels is at the most noise-affected

point within 30 m of the residence. Noise levels may be higher at upper floors of the noise affected residence
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Sensitive Land Use

Table 6 below (reproduced from Table 2 of the ICNG) sets out the noise management levels for various
sensitive land use developments.

Table 6: Noise at other sensitive land uses using quantitative assessment

Mal ment level, LAeq (15 min
Land use e bl
— applies when land use is being utilised
Classrooms at schools and other educational institutions Internal noise level
45 dB(A)
Hospital wards and operating theatres Internal noise level
45 dB(A)
Places of worship Internal noise level
45 dB(A)
Active recreation areas External noise level
65 dB(A)
Passive recreation areas External noise level
60 dB(A)
Community centres Depends on the intended use of the centre.
Refer to the ‘maximum’ internal levels in AS2107 for specific
uses.
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9 Conclusion

Renzo Tonin & Associates have completed an acoustic assessment of the potential noise impacts to and
from the proposed residential development at 6-8 Epping Road, Epping.

The primary assessment related to road traffic noise on the proposed residential building. The study of
external noise intrusion into the subject development has found that appropriate controls can be
incorporated such as acoustic glazing into the building design to achieve compliance with acoustic
requirements of SEPP (Infrastructure) 2007 and Hornsby Council’s DCP.

In addition, an assessment of any noise from mechanical plant equipment servicing the buildings shall
be undertaken during the detailed design and equipment selection stages to ensure that plant and
equipment is designed in accordance with the relevant acoustic criteria.
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APPENDIX A Glossary of Terminology

The following is a brief description of the technical terms used to describe noise to assist in
understanding the technical issues presented.

Adverse Weather Weather effects that enhance noise (that is, wind and temperature inversions) that occur at a site
for a significant period of time (that is, wind occurring more than 30% of the time in any

assessment period in any season and/or temperature inversions occurring more than 30% of the
nights in winter).

Ambient Noise The all-encompassing noise associated within a given environment at a given time, usually
composed of sound from all sources near and far.

Assessment Period

The period in a day over which assessments are made.

Assessment Point A point at which noise measurements are taken or estimated. A point at which noise
measurements are taken or estimated.

Background Noise Background noise is the term used to describe the underlying level of noise present in the ambient
noise, measured in the absence of the noise under investigation, when extraneous noise is
removed. It is described as the average of the minimum noise levels measured on a sound level
meter and is measured statistically as the A-weighted noise level exceeded for ninety percent of a
sample period. This is represented as the L90 noise level (see below).

Decibel [dB] The units that sound is measured in. The following are examples of the decibel readings of every
day sounds:

0dB The faintest sound we can hear

30dB A quiet library or in a quiet location in the country
45dB Typical office space. Ambience in the city at night
60dB CBD mall at lunch time

70dB The sound of a car passing on the street

80dB Loud music played at home

90dB The sound of a truck passing on the street
100dBThe sound of a rock band

115dBLimit of sound permitted in industry
120dBDeafening

dB(A) A-weighted decibels. The ear is not as effective in hearing low frequency sounds as it is hearing
high frequency sounds. That is, low frequency sounds of the same dB level are not heard as loud
as high frequency sounds. The sound level meter replicates the human response of the ear by
using an electronic filter which is called the “A” filter. A sound level measured with this filter
switched on is denoted as dB(A). Practically all noise is measured using the A filter.

Frequency Frequency is synonymous to pitch. Sounds have a pitch which is peculiar to the nature of the
sound generator. For example, the sound of a tiny bell has a high pitch and the sound of a bass
drum has a low pitch. Frequency or pitch can be measured on a scale in units of Hertz or Hz.

Impulsive noise Having a high peak of short duration or a sequence of such peaks. A sequence of impulses in
rapid succession is termed repetitive impulsive noise.

Intermittent noise The level suddenly drops to that of the background noise several times during the period of
observation. The time during which the noise remains at levels different from that of the ambient
is one second or more.

Litax The maximum sound pressure level measured over a given period.
Lisin The minimum sound pressure level measured over a given period.
Ly The sound pressure level that is exceeded for 1% of the time for which the given sound is
measured.
Lio The sound pressure level that is exceeded for 10% of the time for which the given sound is
measured.
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Lgo The level of noise exceeded for 90% of the time. The bottom 10% of the sample is the L90 noise
level expressed in units of dB(A).

Lagi The “equivalent noise level” is the summation of noise events and integrated over a selected period
of time.

Reflection Sound wave changed in direction of propagation due to a solid object obscuring its path.

SEL Sound Exposure Level (SEL) is the constant sound level which, if maintained for a period of 1
second would have the same acoustic energy as the measured noise event, SEL noise
measurements are useful as they can be converted to obtain Leq sound levels over any period of
time and can be used for predicting noise at various locations.

Sound A fluctuation of air pressure which is propagated as a wave through air.

The ability of a material to absorb sound energy through its conversion into thermal energy.

Sound Absorption

Sound Level Meter An instrument consisting of a microphone, amplifier and indicating device, having a declared
performance and designed to measure sound pressure levels.

Sound Pressure Level  The level of noise, usually expressed in decibels, as measured by a standard sound level meter with
a microphone,

Sound Power Level Ten times the logarithm to the base 10 of the ratio of the sound power of the source ta the
reference sound power.
Tonal noise Containing a prominent frequency and characterised by a definite pitch,
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APPENDIX B Criteria and design methodology

B.1 State Environment Planning Policy (ISEPP)

The State Environment Planning Policy - Infrastructure 2007, Clause 102 states:
102 Impact of road notse or vibration on non-road development

(1) This clause applies to development for any of the following purposes that is on land in or adjacent
to the road corridor for a freeway, a tollway or a transitway or any other road with an annual
average daily traffic volume of more than 40,000 vehicles (based on the traffic volume data
published on the website of the RTA) and that the consent authority considers is likely to be adversely
affected by road noise or vibration:

(a) a building for residential use,

(b) a place of public worship,

(c) a hospital,

(d) an educational establishment or child care centre

(2) Before determining a development application for development to which this clause applies, the
consent authority must take into consideration any guidelines that are issued by the Director-General for
the purposes of this clause and published in the Gazette.

(3) If the development is for the purposes of a building for residential use, the consent authority must not
grant consent to the development unless it is satisfied that appropriate measures will be taken to ensure

that the following LAeq levels are not exceeded:
(a) in any bedroom in the building—35 dB(A) at any time between 10 pm and 7am,

(b) anywhere else in the building (other than a garage, kitchen, bathroom or hallway)—40 dB(A) at
any time.

(4) In this clause, freeway, tollway and transitway have the same meanings as they have in the Roads Act
1993.

B.2 Department of Planning — Development near Rail Corridors and Busy Roads

The Guideline provides direction for developments that may be impacted by rail corridors and/or busy
roads and consideration for the Guideline is a requirement for development specified under the
Infrastructure SEPP
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The Guideline recommends an acoustic traffic assessment be undertaken for roads having an AADT of
greater than 20,000 and less than 40,000 vehicles per day and states an assessment is mandatory for
roads having an AADT of greater than 40,000 vehicles per day.

Table 3.1 of the Guideline summaries noise criteria for noise sensitive developments

Residential Buildings
;e_of occupancy . Noise Level dﬁA Applicable time period _
Si;reping areas@r;;)m) - - 35 N a —Night 10 pm_to ;m -
OTmem:Jitabfe rooms (excl.;sra;as. kitchens, 7 40 7 i }\t any time u N
bathrooms & hallways
7Non-—Residcramial Buildi}igs ,
Type of occupancy - ) Recommeﬁaea Max Level dBA
Educational Institutions including child care cent_res N - - E N - o
Places of Worslg . - 7 a ;0 _ n
Hospitals—_ _ a o wards N : o 35 -

- o - -oth;o?ﬁensiﬁzam:s - 3; - _ a

Note: airborne noise is calculated as Leq (9h) (night) and Leq {15h)(day). Ground-borne noise is calculated as Lmax (slow) for 95% of rail
pass-by events

B.3 Hornsby Development Control Plan 2013 - Part 3 Residential

Section 3.5.14 of the Hornsby Development Control Plan 2013 provides Key Development Principles for
6+ Storey Residential Flat Buildings, including the following:

Development adjoining railway lines and arterial roads should incorporate appropriate measures to reduce
the impact of road/rail noise, vibration and disturbance.
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‘ & Long term manitoring location

Figure 1 - Noise Monitoring Locations ‘ @ Short term monitoring locations
C1 Long-term monitoring details

Noise Logger Location Survey Period, T

Location 1 - Approximately 7m set back from Epping Road kerb Friday 16th May to Friday 23" May 2014
Location 2 - Approximately 49m set back from Epping Road kerb
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C2 Short-term attended monitoring details and results

Assessment Location

Survey Period, T (hh:mm) Measured Laqm
Location 1 - Positioned on the corner of Friday 23 May 2014
Epping Road and Blaxland Road,

approximately 4m from the kerb corner.

72.3 dB(A)

10:53 - 11.08
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8 Epping Road, Epping - rear of site

Acoustics
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Background & Ambient Noise Monitoring Results - NSW ‘Industrial Noise Policy’, 2000

Laso Background Noise Levels® Laeq Ambient Noise Levels

Date Day Evening Night Day Evening Night
Friday-16-May-2014 - 446 406 = 516 504
Saturday-17-May-2014 451 44.0 388 52.2 494 491
Sunday-18-May-2014 452 432 374 514 497 499
Monday-19-May-2014 455 441 38.0 53.1 506 50.7
Tuesday-20-May-2014 453 441 377 53.6 504 51.3
Wednesday-21-May-2014 46.2 442 36.6 68.6 514 499
Thursday-22-May-2014 46.0 47.0 38.2 549 52.2 50.6
Friday-23-May-2014 - - - - -
Representative Weekday 45.8 44.2 38.0 63.0 51.3 50.6
Representative Weekend 45.1 43.6 38.1 51.8 49.6 49.5
Representative Week 45.4 44.1 38.0 61.4 50.9 50.3

Road / Rail Noise Monitoring Results (at one metre from fagade)

Laeq Noise Levels Lpeq1ne Noise Levels

Date Day Night Day - Up Day -Low  Night-Up Night - Low
Friday-16-May-2014 547 529 56.0 52.1 573 472
Saturday-17-May-2014 54.1 516 58.1 51.2 54.8 456
Sunday-18-May-2014 538 524 56.1 516 56.8 47.0
Monday-19-May-2014 55.1 53.2 574 523 56.2 485
Tuesday-20-May-2014 55.5 538 58.5 518 584 452
Wednesday-21-May-2014 69.7 524 783 529 559 44.1
Thursday-22-May-2014 56.8 53.1 60.3 534 56.7 47.1
Friday-23-May-2014 57.6 - 60.6 54.8 - .
Representative Weekday 62.8 53.1 70.8 53.0 57.0 46.7
Representative Weekend 54.0 52.0 57.2 51.4 55.9 46.4
Representative Week 61.7 52.8 69.6 52.7 56.7 46.6
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8 Epping Road, Epping - rear of site

Friday, 16 May 2014
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Unattended Noise Monitoring Results

Sunday, 18 May 2014
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Unattended Noise Monitoring Results
8 Epping Road, Epping - rear of site

Tuesday, 20 May 2014
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Unattended Noise Monitoring Results

8 Epping Road, Epping - rear of site
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Unattended Noise Monitoring Results

8 Epping Road, Epping - rear of site

Thursday, 22 May 2014
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Unattended Noise Monitoring Results

8 Epping Road, Epping - rear of site

Friday, 23 May 2014
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Background & Ambient Noise Monitoring Results - NSW ‘Industrial Noise Policy’, 2000

Laso Background Noise Levels®

Laeq Ambient Noise Levels

Date Day Evening Night Day Evening Night
Friday-16-May-2014 - 472 40.2 - 656 62.5
Saturday-17-May-2014 50.4 473 373 66.0 65.2 624
Sunday-18-May-2014 488 46.4 36.1 65.7 649 62.8
Monday-19-May-2014 491 483 336 67.2 66.1 63.1
Tuesday-20-May-2014 50.0 474 366 66.9 65.8 633
Wednesday-21-May-2014 514 48.2 351 70.5 66.3 635
Thursday-22-May-2014 50.2 493 374 67.3 66.0 62.8
Friday-23-May-2014 - - - - - -
Representative Weekday 50.1 48.2 36.6 68.2 66.0 63.1
Representative Weekend 49.6 46.9 36.7 65.9 65.0 62.6
Representative Week 50.1 47.4 36.6 67.6 65.7 62.9
Road / Rail Noise Monitoring Results (at one metre from fagade)

Laeq Noise Levels Laaq 1 Noise Levels
Date Day Night Day - Up Day-Low  Night-Up Night - Low
Friday-16-May-2014 69.0 65.0 704 67.2 67.6 60.9
Saturday-17-May-2014 68.3 649 694 669 67.3 60.6
Sunday-18-May-2014 68.0 65.3 68.9 66.6 70.7 58.1
Monday-19-May-2014 69.4 656 70.7 68.1 710 59.2
Tuesday-20-May-2014 69.2 658 703 68.1 71.5 58.3
Wednesday-21-May-2014 72.2 66.0 76.9 68.6 711 593
Thursday-22-May-2014 69.5 653 708 67.9 710 583
Friday-23-May-2014 70.1 - 71.1 69.3 - -
Representative Weekday 70.1 65.6 72.5 68.2 70.6 59.3
Representative Weekend 68.1 65.1 69.1 66.8 69.3 59.5
Representative Week 69.6 65.4 71.9 67.9 70.3 59.4
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Unattended Noise Monitoring Results

8 Epping Road, Epping - front of site facing Epping Rd

Friday, 16 May 2014
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Unattended Noise Monitoring Results
8 Epping Road, Epping - front of site facing Epping Rd

Saturday, 17 May 2014
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Unattended Noise Monitoring Results

8 Epping Road, Epping - front of site facing Epping Rd

Sunday, 18 May 2014
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Unattended Noise Monitoring Results

8 Epping Road, Epping - front of site facing Epping Rd

Monday, 19 May 2014
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Unattended Noise Monitoring Results

8 Epping Road, Epping - front of site facing Epping Rd

Tuesday, 20 May 2014
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Unattended Noise Monitoring Results

8 Epping Road, Epping - front of site facing Epping Rd

Wednesday, 21 May 2014
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1 INTRODUCTION

1.1 General

This Water Sensitive Urban Design (WSUD) Report has been prepared to supplement the
proposed Development Application (DA) to Hornsby Shire Council for proposed Residential
Development located at 6-8 Epping Road, Epping. The development will consist of eleven
storey building with nine residential levels and two basement parking levels.

The following Engineering matter has been addressed in this report:

o Stormwater Management including water quantity and Water Sensitive Urban Design
(WSUD);

The purpose of this report is to provide an overview of the various Engineering issues that
relate to the site and how these issues have been addressed.

A full set of DA Drawings is provided in Appendix A of this report which detail the various
Engineering issues listed above.
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2 STORMWATER MANAGEMENT

2.1 Introduction

2.1.1 Background

Stormwater controls will be implemented that ensure that the proposed development does not
adversely impact on stormwater flows and water quality of the stormwater system downstream
of the site.

The principles and operation of the proposed stormwater system for the development including
water quality treatment measures, on-site stormwater detention (OSD) and inter-allotment
drainage system are detailed on the Development Application Drawings included in Appendix
A.

21.2 Key Issues

The key issues and the proposed mitigation measures to be implemented as part of the
proposed development are:

o Stormwater Quantity - The increased impervious surfaces (such as roads, roofs,
driveways, etc) associated with the development will result in an increase in peak
stormwater flows from the site during storm events. On-site Stormwater Detention (OSD) is
proposed for the development to ensure that runoff from the development is appropriately
managed in accordance with Council's requirements. The site stormwater system has been
designed to safely convey the flows through the site and within the capacity of the
downstream system. The design and operation of the proposed stormwater system is
described in Section 2.2 below.

o Water Quality - Urban developments have the potential to increase gross pollutants,
sediments, hydrocarbons and nutrient concentrations in stormwater runoff. To limit impact
on the downstream water quality, water quality treatment measures at source and end of
line treatments will be provided. Section 2.3 further describes the specific implementation
of these measures for the proposed development.

2.2 Stormwater Quantity

2.2.1 Catchment Description

The existing catchment is predominantly urban in character and has a terrain slope of
approximately 10%. However, upon development of the land, the catchment will be
transformed into an area having a much higher impervious ratio and flatter grades than in its
existing state.

The site currently drains freely toward the back of the site in the vicinity of Forest Park. In
addition, the site lies within the Terrys Creek Catchment. Various stormwater treatments are
proposed that will ensure there is no adverse impacts on this creek system as a result of the
proposed development. These are described in further detail below.
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The developed catchment will comprise of a mixture of impervious and pervious areas. The
majority of the runoff from the developed site is impervious and consists of footpaths, roof
areas and other paved areas. The pervious component of the developed catchment consists of
vegetated landscaping and grassed areas.

2.2.2 Existing Drainage System

The site at 6-8 Epping Road, Epping currently drains toward the back in the vicinity of the
Forest Park which forms part of the wider Terrys Creek catchment. It is not known where the
two sites discharge stormwater and there are no stormwater easements identified on the tities
of these or adjacent properties. Given the age of the lots, it is possible that stormwater
discharges to the rear without a formal easement.

2.2.3 Proposed Drainage System

The drainage system for the proposed residential development has been designed to collect all
concentrated flows from the future building impervious surfaces such as driveways, footpaths
and roof areas. The piped drainage and OSD system has been designed generally to convey
the 1 in 20 year ARI with adequate provision for higher infrequent storm events to be safely
conveyed overland.

The stormwater network has been designed to safely convey minor storm events via a pit and
proposed easement through adjacent properties. Proposed inter-allotment drainage has been
designed to ensure the stormwater can be discharged to the existing stormwater system in the
Forest Park.

Proposed Stormwater 360 StormFilter with cartidges will be used for water quality purposes
(Refer Section 2.3 below) as well as On-site Stormwater Detention (OSD) to ensure that runoff
from the development is appropriately managed. OSD will be provided to ensure that the 20
year ARI post developed flow does not exceed the 5 year ARI pre-developed flows in
accordance with council's requirement.

The peak flows from the site are summarised in Table 1 below.

5 year ARI Pre- | 20 year ARI Post | Discharge Point
developed Flow | Developed Flow

79 L/s 75 L/s Existing Council Stormwater Drainage system via
proposed easement through proposed inter-
allotment drainage system

Table 1: Peak Flows
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2.3 Water Quality

2.3.1 Water Quality Requirements

As previously stated, urban developments have the potential to increase gross pollutants,
sediments, hydrocarbons and nutrient concentrations in stormwater runoff. To limit impact on
the downstream water quality, water quality measures at source and end of line treatments will
be provided. This section describes the specific implementation of these measures for the
proposed development.

MUSIC modelling was conducted to ensure that the water quality treatment targets nominated
by Council will be achieved. Refer Table 2 below for details of target pollutant removal rates
and the rates that will be achieved by implementation of the water quality treatment measures
proposed for the site.

STORMWATER 360- FILTER | Sources Residual | Reduction % | Target
Load Reduction %
Total Suspended Solids (kg/yr) | 39.1 6.43 83.3 80
Total Phosphorus (kg/yr) 0.254 0.293 60.5 60
Total Nitrogen (kg/yr) 3.26 4.41 45 45
Gross Pollutants (kg/yr) 37.7 0 100 90

Table 2: Stormwater 360- StormFilter

The following water quality treatment measures have been designed for the proposed
development.

2.3.2 STORMWATER 360- STORMFILTER

The Stormwater 360 StormFilter cartridge system proposed for the development has been
designed with 13 cartridges to achieve the removal rate of nutrients. The filter will be located
within the OSD system.

2.3.3 Pit Baskets

In addition to the proposed Stormwater 360 StormFilter, it is proposed to provide pit baskets
such as Enviopods or an approved equivalent for all grated gully pits within the development
These pit baskets will assist in the water quality treatment for the site by capturing a large
portion or gross pollutants, large sediment particles and organic matter that may also contain
nutrients.
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3 CONCLUSION

Appropriate stormwater management practices will be implemented that minimise the impact of
development on the existing stormwater system in terms of water quality whilst ensuring safe

and efficient conveyance of runoff and the provision of adequate freeboard to habitable
dwellings.

Whilst it is inevitable that development will have an impact of the existing landform and
stormwater runoff characteristics due to earthworks, change of land-use and changes in
impervious areas; by providing a safe and efficient design, and implementing appropriate
measures during construction and operation of the development, it can be ensured that there
will be minimal impact on the existing environment as a result of the proposed development.

It should be noted that the results shown in this report are limited to use for Development
Application puposes only. During the detailed design stages, a further refinement of the modelling
based on the detail design of the development will be necessary.
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